• Medication therapy management programs (MTMPs) have the potential to resolve and prevent medication-related problems (MRPs) that pose a tremendous economic burden in morbidity and mortality costs for individuals, health care systems, and society. These costs were estimated to exceed $177 billion in 2000.
METHODS: A retrospective analysis of pharmacist-initiated interventions from August through December 2008 was performed using data collected from the UA MMC database. Data were collected on intervention category (cost saving, guideline adherence, or safety concerns), and responses of prescribers were recorded as either approval or decline (no response was considered decline). Prescriber specialty was identified from searching records of state medical boards. Logistic regression analyses with the robust variance option to adjust for correlation within prescribers were conducted to compare prescriber approval rates between and within intervention categories. Significance was assessed at alpha 0.05. RESULTS: Of 4,967 Medicare Part D beneficiaries determined to be MTMPeligible, 4,277 beneficiaries (86.1%) were available for assessment (400 declined, 186 disenrolled, and 104 were deceased). Pharmacists initiated 1,548 valid medication recommendations (i.e., recommendations were excluded for deceased patients, incorrect prescribers, and where prescriber specialty was not identified). These recommendations for 1,174 beneficiaries (27.5% of those available) were faxed to prescribers requesting approval. Mean (SD) age for beneficiaries having recommendations was 72.9 (9.4) years, and the majority (57.6%) was female. By category of R E S E A R C H recommendation, 58.3% (n = 902) were guideline adherence, 33 .3% (n = 515) were cost saving, and 8.5% (n = 131) were safety concerns. Prescriber approval rates were 47.2% overall (n = 731/1,548), 41 .4% (n = 373/902) for guideline adherence, 58.3% (n = 300/515) for cost savings, and 44.3% (n = 58/131) for safety concerns; 817 recommendations were not approved by prescribers (n = 255 [16. 5%] denials and 562 no response [36.3%] ). Prescriber approval was significantly higher for costsaving interventions compared with guideline adherence interventions (odds ratio [OR]=1.98, 95% CI = 1.56-2.51, P < 0.001) and compared with safety interventions (OR = 1.76, 95% CI = 1.19, 2.59, P = 0.004); there was no significant difference in the prescriber approval rates for the interventions for safety versus guideline adherence. The overall approval rate was higher for PCPs (49.8%, n = 525/1,054) versus specialists (41.7%, n = 206/494; OR = 1.39, 95% CI = 1.08-1.78, P = 0.011) and for the category for guideline adherence interventions (44.0% for PCPs vs. 35 .9% for specialists; OR = 1.40, 95% CI = 1.01-1.95, P = 0.044), but not for the other 2 intervention categories. drug selection, subtherapeutic dosage, drug use without indication, adverse drug reactions, drug interactions, and overdosage. 8 In 2000, morbidity and mortality costs attributed to MRPs were estimated to be more than $177 billion. 7 Furthermore, the number of adverse drug events in the United States is estimated at 1.5 million annually. 9 Given the extensive burden borne by individuals and systems, the promise of MTMPs to yield cost savings through the resolution and prevention of MRPs is substantial. 4, [10] [11] [12] [13] [14] Successful implementation of MTM requires the collaboration of patients and their health care providers. Studies and several reviews conducted on the subject have shown that physicians in general respond favorably to pharmacist interventions [15] [16] [17] and acknowledge clinical pharmacists as playing a valuable role as medication therapy specialists to improve the clinical status of patients. 15, 18 Furthermore, systematic reviews and studies conducted across a number of disease conditions and pharmaceutical care delivery settings have, in most instances, suggested improved patient outcomes following an active role by the pharmacist. [19] [20] [21] [22] However, perceptions of physician resistance as a barrier in providing services can differ among MTM providers and payers. 23, 24 In a nationwide survey by , barriers to MTM services were assessed for both pharmacists who provide MTM services and payers of the service. 23, 24 Pharmacists who provided MTM services did not indicate physician resistance as an important barrier; only 23% of pharmacists reported local physician resistance as a very important or somewhat important barrier to service provision (ranked 14th of 15 barriers assessed). 23 However, the second most frequently reported barrier by payers of MTMPs was physician resistance or suboptimal cooperation. 24 This resistance is important given that cooperation from physicians is essential for successful MTM.
Although not always described as MTM, pharmacists' recommendations targeted at resolving potential MPRs have been the subject of numerous studies in various settings and countries. 15, 18, [25] [26] [27] [28] [29] [30] [31] [32] [33] Reported physician acceptance rates among these studies varied between 32% and 98%. 15, 18, [25] [26] [27] [28] [29] [30] [31] [32] [33] Higher acceptance rates were observed in the presence of face-to-face interaction or collaborative agreements between pharmacists and physicians. 15, 18, 28, 32 Rates of acceptance of recommendations consisting of less personal contact, such as letters and faxes, were lower. [25] [26] [27] Pharmacist-initiated recommendations in these studies broadly consisted of achieving optimal treatment for patients (e.g., stoppage of unnecessary/ineffective medications, dosage adjustments, medication adherence, medication switches, and addition of new medications) and addressing safety concerns such as potential adverse events due to drug interactions or inappropriate drug use in the elderly.
The University of Arizona (UA) College of Pharmacy, through its Medication Management Center (MMC) provides MTM services to Medicare Part D beneficiaries from several M edication therapy management (MTM) encompasses a wide range of patient-centered services provided by pharmacists in a number of different care settings. [1] [2] [3] [4] MTM services, which involve a comprehensive evaluation of a patient's medication regimen in its entirety, are separate from but can occur in conjunction with dispensing and product-centered delivery of pharmacy services.
1,2,4 Examples of MTM services or components include medication reviews, therapeutic drug monitoring, disease management, wellness programs, immunizations, and other programs designed to optimize medication treatment. 4 MTM was mandated by the Medicare Prescription Drug, Improvement, and Modernization Act (MMA 2003). 5 The law requires all Medicare Part D prescription drug plan (PDP) sponsors to establish an MTM program (MTMP) for targeted beneficiaries. The program must be designed to "optimize therapeutic outcomes" through the improvement of medication utilization and reduction in the risk of adverse events. 5 Additionally, the MMA 2003 mandates that MTMPs shall be developed in cooperation with licensed pharmacists and physicians but may be offered by other qualified providers. 6 Medication-related problems (MRPs) pose significant health risks to vulnerable populations within the United States and are a tremendous economic burden to individuals, the health care system, and society at-large. 7, 8 What this study adds national and regional PDPs. A comprehensive description of the MTMP has been reported previously. 34 In brief, UA MMC pharmacists regularly conduct comprehensive reviews of patients' medication profiles and make recommendations on identified MRPs via evidence-based faxes to the patient's prescriber. Faxes are of 2 types-prescription (recommendation) faxes and informational (FYI) faxes. MRPs are communicated through prescription faxes when there is adequate information to make a specific medication-related recommendation (i.e., a change in the patient's prescription). For prescription fax interventions, the UA MMC requests a fax response from the prescriber approving or declining the recommendation. FYI faxes are sent to the prescriber in the absence of complete information to make a prescription recommendation, but a potential MRP is identified in the patients' medication profile. FYI faxes do not require a signed response from the prescriber. This study focuses on prescription fax recommendations that requested prescriber response. Recommendations made at the UA MMC are grouped into 3 broad intervention categories pre-determined by the pharmacist: (a) cost savings, (b) safety concerns, and (c) adherence to pharmacotherapeutic recommendations in national clinical practice guidelines (CPGs). Table 1 presents the most commonly occurring interventions in these 3 categories.
Prior to the present study, prescriber response to the 3 intervention categories within the MTMP at the UA MMC was unknown. Thus, the primary aim of this study was to assess prescriber responses to an MTM service model that utilized faxes as the primary method of communicating medication recommendations to prescribers. The specific objectives of the study were to (a) determine prescriber approval rates for pharmacist-initiated recommendations overall and by intervention 
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Cost Saving Interventions
Drug substitution Patient is on higher-tier (higher-cost) formulary medication when a lower-tier (lower-cost) medication alternative is appropriate for substitution.
• Generic substitution of brand (innovator) statin (e.g., replace rosuvastatin with simvastatin)
• Generic substitution of brand (innovator) PPI (e.g., replace esomeprazole with generic omeprazole)
Guideline Adherence Interventions Untreated indication
Patient is not on medication recommended by clinical practice guidelines based on evidence of benefit.
Interventions were targeted for patients with diabetes, heart failure, post-myocardial infarction, chronic kidney disease, COPD, asthma, and angina.
• ACE inhibitor or an ARB is recommended to reduce the risk of adverse renal and/or cardiovascular outcomes in patients with diabetes and specific comorbidities (hypertension, known cardiovascular disease, or any degree of proteinuria).
• Statin is recommended to reduce risk of adverse cardiovascular outcomes in patients with diabetes and specific comorbidities (known cardiovascular disease or age greater than 40 years and certain risk factors).
• ACE inhibitor or ARB and a beta-blocker are recommended with the goal of improving survival in patients with heart failure.
• ACE inhibitor and statin are recommended for secondary prevention in patients following an MI.
• Short-acting beta2-agonists are recommended as first-line therapy for acute symptoms and exacerbations in patients with asthma and COPD.
• Inhaled corticosteroids are recommended to manage asthma in patients experiencing symptoms more than twice weekly.
Safety Interventions Drug-disease interactions
Patient is on medication that may worsen co-existing conditions.
• Recommend switch of nonselective beta-blockers to a cardio-selective beta-blocker in patients with asthma and COPD
• Discontinue anticholinergic medications in elderly patients
• Discontinue or adjust dosages of nephrotoxic drugs in patients with renal dysfunction
• Assess alternative therapy to calcium channel blockers in patients with heart failure Avoidance of ADEs Adjustment of patient's medication dosage or regimen is needed to prevent future or current side effects or complications.
• Adjust dosage when medication dose is too high (e.g., reduce dose of acetaminophen when daily dose exceeds 4,000 mg due to risk of liver damage)
• Discontinue duplicate therapy while maximizing the dose of the other agent
• Assess addition of PPI in patients using chronic NSAIDS with risk factors, including age older than 65 years or concomitant use of corticosteroids, anticoagulants, or aspirin ACE = angiotensin-converting enzyme; ADE = adverse drug event; ARB = angiotensin II receptor blocker; COPD = chronic obstructive pulmonary disease; mg = milligrams; MI = myocardial infarction; NSAID = nonsteroidal anti-inflammatory drug; PPI = proton pump inhibitor; statin = HMG-CoA reductase inhibitor.
category (cost saving, guideline adherence, safety concerns), (b) compare prescriber responses between intervention categories, and (c) compare prescriber approval rates by prescriber type (primary care physician [PCP] versus specialist) overall and within each intervention category.
■■ Methods
This study was a retrospective review of faxed prescriber responses to pharmacist-initiated prescription fax recommendations. This review included 1,548 prescription recommendations for 1,174 patients, 27.4% of the 4,277 patients who were enrolled to receive MTM services in a pilot MTMP developed in collaboration with, and for WellPoint Inc., from August to December 2008. The present study was conducted after receipt of approval from the UA Institutional Review Board.
Pilot Program and Study Setting
The pilot program was conducted for 4,967 Medicare Part D beneficiaries identified by WellPoint Inc. as eligible to receive MTMP services. Target enrollment in the pilot program was limited to approximately 5,000 beneficiaries as this was deemed appropriate by WellPoint Inc. to sufficiently develop and implement an MTMP pilot program in collaboration with the UA MMC. From nearly 2 million Medicare beneficiaries in WellPoint Inc.'s affiliated PDPs, beneficiaries were selected for this MTMP pilot if they had been diagnosed with at least 2 of 6 chronic conditions (dyslipidemia, cardiovascular disease, depression, diabetes mellitus, congestive heart failure, and chronic obstructive pulmonary disease; at least 1 of the latter 2 diseases must be present), received 3 or more Part D-covered medications, and had greater than $4,000 per year in predicted drug spending. In addition to these criteria, WellPoint Inc. used the Johns Hopkins adjusted clinical groups (ACG) predictive model 35 to select the 4,967 high-risk beneficiaries for the MTMP pilot.
Enrollment for the pilot program was via an "opt-out" mechanism whereby all targeted beneficiaries were enrolled with the exception of disenrollment at beneficiary request that occurred when patients were contacted by telephone to perform medication reviews. Opportunities for interventions were evaluated by conducting reviews of medication profiles for 4,277 beneficiaries based on the 3 categories of cost savings, adherence to guidelines, and safety concerns, while 690 opted out of or were unavailable for the program (400 declined, 186 disenrolled, and 104 were deceased; Figure 1 ). Medication reviews were conducted via a telephone consultation with the patient, and if patients could not be contacted, a data (medication) review was conducted. Following these medication reviews, prescribers of 1,194 beneficiaries received 1,583 prescription fax recommendations from the UA MMC pharmacist. Prescription faxes included a short paragraph describing the rationale behind the intervention (e.g., reference to evidence-based national clinical practice guideline recommendations) followed by a recommended prescription. A fax response with an approval or decline of the recommendation was requested to be sent by the prescriber to the UA MMC. The remaining 3,083 beneficiaries without a prescription fax recommendation included patients whose prescribers received an FYI fax only (1,165 FYI faxes were generated during this study period), patients who did not consent to sending faxes to their prescriber, and patients without a MRP during the study period.
Data Collection
All pharmacist-initiated prescription recommendations requesting a fax response from the prescriber were included in this study. Faxes from prescribers stating "not my patient" (13 interventions in 7 patients) or "patient deceased" (7 interventions in 2 patients) were excluded from the analysis. This procedure identified a total of 1,563 interventions for 1,185 beneficiaries that were obtained from records maintained by the UA MMC. Records included a unique patient identification number, intervention category (cost savings, guideline adherence, or safety concern), target medications, and
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1,563 prescription fax interventions prescriber response. Patient identification numbers were used to access the patient's medication profile in the UA MMC database to verify the prescriber response for each recommendation. Additional demographic data such as age and sex were extracted from the patient medication profile. Comorbid conditions were inferred from drug therapy. Three possible prescriber responses were identified in the UA MMC database: (a) signed and returned fax accepting the recommendation (i.e., approval), (b) signed and returned fax declining the recommendation, and (c) no returned fax (i.e., no response). For the purpose of this study, prescriber response was dichotomized as an approval or decline with the latter including both returned fax declines and no responses to the pharmacist recommendations.
For the analysis by prescriber type, prescribers were classified as either PCPs or specialists. The classification scheme was determined by first identifying the prescribers and their states of practice from the MMC database. Next, state medical board websites were accessed to determine the medical specialty for each individual physician. Physicians were from 30 different states, and the websites used to determine prescriber medical specialty included ABMS (American Board of Medical Specialties) and state medical boards (e.g., www.medbd.ca.gov for the Medical Board of California and www.med.ohio.gov for the State Medical Board of Ohio). Family medicine and/ or internal medicine physicians without any documented specialty certifications were defined and grouped as PCPs. Family medicine and/or internal medicine physicians who also had a specialty certification were defined and categorized as specialists. All other practitioners were also categorized as specialists, which included but were not limited to cardiology, endocrinology, geriatrics, gastroenterology, nephrology, pulmonology, nursing (i.e., advance practice nurse prescriber, nurse anesthetist, nurse practitioner), and other categories. A de-indentified database was constructed containing the aforementioned data elements. Due to incomplete information in the MMC database, prescriber type was not ascertained for 15 interventions; thus, these were excluded from the prescriber type analysis.
Analytic Strategy
Descriptive statistics were generated for all variables. Means (SD) were reported for continuous variables (patient age), while frequencies and percentages were reported for categorical variables (i.e., patient sex, comorbidities, intervention category, prescriber approval). Patient characteristics were presented for the overall sample as well as by prescriber type (i.e., patients with faxes sent to PCPs only, specialists only, and for both PCPs and specialists). Independent t-tests and Pearson chisquare were conducted to determine if patient characteristics deferred between patients with faxes sent to PCPs only and patients with faxes sent to specialists only. Logistic regression analyses with the robust variance option to adjust for correlation within prescribers were conducted to compare prescriber approval of pharmacist recommendations between intervention categories for the overall sample and by prescriber type (PCP and specialist) and to compare prescriber approval by prescriber type (PCP versus specialist) for each intervention category. Results are presented as odds ratios (OR), 95% confidence intervals (CI) along with their P values. Significance was assessed at 0.05. Data were analyzed using Stata statistical software version 10.1 (StataCorp, College Station, TX). Table 3 presents the number of pharmacist-initiated prescription fax recommendations and prescriber approval of these recommendations by intervention category. Of the total of 1,548 recommendations, the largest intervention category was guideline adherence at 58.3% (n = 902), while the lowest was safety concerns with less than 8.5% (n = 131). Cost savings accounted for one-third of the total (n = 515). Across all intervention categories, overall prescriber approval of pharmacist recommendations was 47.2% (n = 731). Prescriber denials were 16.5% (n = 255), and no responses were 36.3% (n = 562). Approval was highest for cost saving interventions at 58.3% (n = 300) and lowest for guideline adherence at 41.4% (n = 373). Even among PCPs and specialists, approval was highest among cost saving interventions (60.8% and 51.7%, respectively). Approval was lowest for safety interventions among PCPs (42.5%) and for guideline adherence interventions among specialists (35.9%). Table 3 presents the results of the comparisons of prescriber approval between intervention categories. Prescriber approval of cost saving interventions was significantly greater than both guideline adherence (OR = 1.98, 95% CI = 1.56-2.519, P < 0.001) and safety interventions (OR = 1.76, 95% CI = 1.19-2.59, P = 0.004). There was no significant difference between
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Prescriber Approval of Intervention Categories
Comparison of Prescriber Approval Rates Between Intervention Category
■■ Results
During the 5 months of the 2008 pilot MTMP, UA MMC pharmacists initiated a total of 1,563 interventions that included a prescription recommendation for approval for 1,185 beneficiaries (27.7% of the 4,277 enrollees). Excluding the 15 interventions where prescriber information could not be found for prescriber categorization (PCP or specialist), a total of 1,548 interventions were sent to 1,164 unique prescribers for 1,174 beneficiaries. This was considered the final sample, and all analyses were conducted and reported for this sample. Of the 1,163 prescribers, 776 (66.7%) were PCPs, and 387 (33.3%) were specialists. Patient characteristics and comorbidities are presented in Table 2 . Beneficiaries who were the subjects of the interventions were aged a mean (SD) 72.9 (9.4) years, and more than one-half (57.6%) were female. The most frequently occurring comorbidities were cardiovascular diseases (97.9%), diabetes mellitus (65.7%), and respiratory diseases (53.1%). It is expected that cardiovascular disease and respiratory disease occur frequently in this patient population because patients were required to have either congestive heart failure or chronic obstructive pulmonary disease to be included in the pilot program. With the exception of chronic kidney disease, there were no significant differences for patient age, gender, or other chronic conditions between patients with faxes sent to PCPs only versus specialists only. collaborative agreements and/or face-to-face interaction between the pharmacist and the physician in family medicine or primary care clinic settings. 15, 18, 28, 32 A prescriber approval rate comparable to the rates in the present study was reported in an MTM service provision model similar to that of the UA MMC. 26 In the study of an MTMP implemented by Iowa Medicaid reported by Doucette et al. (2005) , physicians and community pharmacists were compensated for collaborating in the provision of MTM services to high-risk patients. 26 Similar to the UA MMC's MTMP, the community pharmacist performed an initial review of the patient's medications and medical history and faxed all recommendations to the patient's physician, who then faxed back an approval or decline. Of the total 659 pharmacist-initiated interventions, 313 were accepted by the physician, resulting in an approval of 47.5% of all recommendations. 26 In the present study, interventions for guideline adherence constituted the largest number of pharmacist-initiated prescription recommendations (902 of 1,548 recommendations, 58.3%), followed by cost saving (n = 515, 33.2%) and safety interventions (n = 131, 8.5%). In support of this finding, a number of studies that evaluated MRPs reported "untreated indication" or the need to add a new medication to manage medical condition (in line with CPG recommendations) to be among the most frequently occurring MRPs. 11, 26, 28, 29, 36 Comparison of prescriber approval by intervention category across studies is challenging due to the number of ways in which existing research has reported the categorization of pharmacist interventions. For guideline interventions, the study by Doucette et al. reported a physician acceptance rate of 41.7% for addition of new medication, which had the lowest approval rate among a number of recommendations. This finding is similar to that in the current study of a 41.41% prescriber approval rate for guideline adherence recommendations. 26 In terms of cost-saving interventions, 1 study reported physician approval of formulary recommendations (i.e., generic substitution, conversion of nonformulary drug to formulary drug). 25 This study by DeName et al. (2008) assessed MTM services provided via a free-standing ambulatory clinic and recommendations communicated to physicians through postal or intercampus mail. 25 The approval rate for formulary recommendations was 67.5%, compared with 58.2% approval rate for cost-saving interventions in the current study. 25 The higher approval rate in the study by DeName et al. may be due to the collaborative care agreements between physicians and pharmacists that were in place within the ambulatory clinic. 25 Comparisons of prescriber approval of safety interventions between the present study and existing literature are more difficult for the 3 intervention categories because of reported rates of physician approval for individual safety recommendations or the incorporation of safety recommendations within a broader category of medication-related interventions.
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prescriber approval of guideline adherence and safety interventions (OR = 1.13, 95% CI = 0.78-1.63; P = 0.470). These relationships remained following the subgroup analyses by PCPs and specialists with 1 exception-among specialists there was no significant differences in approval between cost savings and safety interventions (OR = 1.21, 95% CI = 0.63-2.30, P = 0.571). Table 3 presents the results of approval by PCPs and specialists for the overall sample and for each intervention category. Overall approval of all pharmacist recommendations by PCPs was significantly greater compared with approval by specialists (OR = 1.39, 95% CI = 1.08 = 1.78, P = 0.011). When approval by each intervention category was considered, significant differences in approval by prescriber type was only observed for guideline adherence interventions. Approval among PCPs were greater compared with approvals among specialists (OR = 1.40, 95% CI = 1.01-1.95, P = 0.044). It may be possible that these results are driven by the different patient populations that are treated by PCPs versus specialists, with specialists likely to be treating a sicker group of patients. From the available patient characteristics only, chronic kidney disease showed significant differences between prescriber type. Specialists only had a greater number of patients with chronic kidney disease compared with PCPs only (14.6% vs. 4.2%, P <0.001). A sensitivity analysis was conducted for the overall sample among subgroups of patients with and without chronic kidney disease to explore if this is accounting for the significant differences in approval that were observed between prescriber type. No significant differences between PCPs versus specialists were found in this subgroup analysis. [data not shown]
Approval of Interventions by Prescriber Type
■■ Discussion
This study presented the results of an analysis of prescriber approvals within an opt-out pilot MTMP providing services to Medicare Part D PDP beneficiaries. Recommendations were delivered via fax to prescribers, and approval rates ranged from 41.4% for guideline adherence recommendations to 58.2% for cost saving recommendations, with an overall approval rate of 47.2% across intervention categories. These values were within the range of physician acceptance of pharmacist-initiated recommendations (32% to 98%) reported in numerous other studies, albeit in differing settings, 15, 18, [25] [26] [27] [28] [29] [30] [31] [32] [33] suggesting that prescribers are receptive to UA MMC's MTM model in which recommendations are initiated and communicated via faxed prescription requests. In several studies that communicated recommendations via fax, physician acceptance ranged between 32% and 49.2%. 26, 27, 29 Overall approval in the current study falls within the upper end of this range. Physician acceptance rates of greater than 90% of pharmacist recommendations reported in several studies are substantially higher than those in the present study and are likely attributable to
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may have more information regarding the patient's total drug regimen along with greater responsibility to manage all of a patient's conditions and, as such, may have a greater willingness to approve pharmacist recommendations. From the available information, assessment of baseline characteristics and sensitivity analysis did not indicate that the difference in rate of prescriber approval of pharmacist recommendations for specialists versus PCPs was attributable to treating clinically different patient populations. The findings in the present study suggest the potential need to approach the specialist differently than the PCP when initiating a medication-related recommendation.
Limitations
Although the results of this study are informative and represent a real-world intervention, there are several limitations. First, failure to receive a fax from the prescriber (i.e., no response) was conservatively defined as a prescriber decline in the present study. It is possible that the prescriber may have addressed the recommendation without informing the MMC. This information was unavailable, and if this occurred, prescriber approval could be higher than that reported. Lack of a response could be attributed to several reasons including but not limited to nonacceptance of MTM services by the prescriber, disagreement with recommendation, forgetting to respond, the decision to postpone action on the recommendation until the next consultation with the patient, following through on the recommendation without informing the MMC, recommendations not clinically appropriate, or incorrect fax number. Second, we were primarily interested in prescriber approval rates by category of intervention and therefore did not examine the reasons for prescriber denials and no response. The reasons for prescriber nonresponse and denials have potential implications for process quality improvement and should be explored in future studies.
Third, because prescriber categories were based on board certifications available on websites, these may not reflect complete accuracy of prescriber practice and thus could affect the reported findings by prescriber type. Furthermore, we incorporated the nurse category under specialty prescribers (39 interventions from 29 nurse prescribers); some nurses may work in primary care practices and would therefore be misclassified. Fourth assessment of baseline characteristics and sensitivity analysis from available information did not indicate that the difference in approval rates observed between PCPs and specialists were likely due to prescribers treating clinically different patient populations. However, it is possible that the available information may not be adequate to establish definitively that the patient populations were similar.
Fifth, it is possible that prescribers who are younger and who have fewer years in practice are more responsive to pharmacist recommendations than prescribers who are older and have
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Although several studies have reported physician approval of recommendations for different categories of interventions, 25, 26 the current study additionally evaluated if prescriber approval rates varied between intervention categories. In the current study, approval of cost saving interventions (58.2%) was significantly higher than approval for both guideline adherence (41.0%) and safety concern recommendations (44.3%), but prescriber approval rates for guideline adherence and safety concern recommendations did not significantly differ. One possible reason for higher approval of cost-savings interventions may be the ease of prescriber decision making for these recommendations, which often involved a switch from brand name drug to the generic equivalent and may be perceived by prescribers as "low risk." Unlike brand to generic medication changes, guideline adherence and safety concern interventions frequently involved a notable change in medication therapy (e.g., addition of an angiotensin-converting enzyme inhibitor to the regimen of a diabetic patient). In a review of studies assessing prescriber response to drug safety alerts in computerized physician order entry, safety alerts were overridden by physicians in 49% to 96% of cases, 37 suggesting that it is not uncommon to have low prescriber approval rates for safety recommendations.
The reasons for lower prescriber approval rates for guideline adherence can be numerous and should be considered for future research. As previously discussed, untreated indications are one of the most common MRPs, and a number of studies have shown that a considerable proportion of patients with certain indications do not receive appropriate pharmacotherapy established in CPGs. [38] [39] [40] [41] Addition of a new drug to a patient's medication profile can be viewed as different from a cost-saving or safety concern intervention because it may require additional patient information or consume more of the prescriber's time, perhaps causing the prescriber to set aside the fax recommendation. Excluding prescriber nonresponse in our study, the combined rate for returned faxes with either an approval or denial was lowest for guideline adherence (59.0%) versus 68.7% for cost saving and 76.3% for safety concerns (data not reported in tables). Prescriber responses to clinical recommendations can involve the complex phenomenon of psychological reactance including implied threat, particularly for unsolicited recommendations. 42 The present study also found that overall approval of all recommendations and approval rates for guideline adherence recommendations were lower for specialty prescribers than for PCPs. However, differences were not observed for the other intervention categories. This finding may be attributed to a myriad of factors including specialist training, focus on a single morbidity of the patient, the lack of awareness of medications prescribed by other prescribers (e.g., a pain specialist may be prescribing a pain medication while paying less attention to a patient's other diseases). On the other hand, PCPs in general practiced for a longer period of time. Since such information on prescriber characteristics was not available, they were not controlled for in the analysis. Sixth, these study results pertain only to interventions for approximately 25% of the high-risk beneficiaries enrolled in the pilot MTMP. Finally, because of the method of referral of the 4,967 patients to this pilot MTMP from a population of approximately 2 million Medicare Part D beneficiaries, this sample may not be representative of MTMPeligible beneficiaries in Medicare PDPs.
■■ Conclusions
Although lower than the prescriber approval rates of pharmacist recommendations reported previously for face-to-face interactions, prescribers overall responded favorably to an MTMP that communicated recommendations via prescription faxes. The differences in the rates of prescriber approval by category of pharmacist-initiated recommendations, as well as differences in approval by prescriber type, suggest an opportunity for future research, particularly in examination of the reasons for prescriber denial and nonresponse. Future research focusing on optimal communication and educational methods targeting observed differences may be useful to better understand how to increase prescriber response and approval of pharmacist-initiated recommendations.
